Infectious Bronchitis (IB) is highly contagious disease of commercial poultry causing substantial economic loses by producing poor quality meat in broilers and effecting production in breeder birds. The causative agent has been reported as most hazardous pathogen among other infectious agent even after being immunized with multi-variant strain vaccine. Currently, different strain such as H-120, 4/91 and D274 have been used extensively for immunoprophylaxis against velogenic strain across Pakistan with minimal protection reported. In current study PCR analysis was used to investigate the molecular nature of IB isolates from Punjab and Sind province of Pakistan in 2016 epidemics. Total of 100 tracheal samples were considered for virus inoculation in 10 days old chicken embryonated eggs. The IBV infected amniotic fluid was neutralized with monoclonal antisera of H-120, 4/91 and D274 strains. The IBV screened samples were subjected for RNA extraction and subsequent to PCR using type specific primer of each strain. The amplified product of 840 bp was sequenced through Sanger sequencing. On the basis of PCR results, four similar amplified products from both regions were obtained showing similarities in agarose gel electrophoresis, but they differ from each other on the basis of nucleotides sequence. Phylogenetic analysis revealed that nucleotide sequences of isolates from Karachi were similar to the IBV H-120, Mass-41 and Connecticut 46 reference strains. Whereas, isolates from the Punjab province are analogous to the Mans-2, Mans-3, 9/41(UK) but did not show significant similarity with other reference strain. Therefore, it is recommended that use of M-41 and H-120 in vaccine production could be effective measure against velogenic infectious agent in Sindh particularly in Karachi, whereas, it would be better to incorporate either of the variant How to cite this paper: Sultanm
Introduction
Infectious bronchitis (IB) is a highly contagious respiratory problem characterized by respiratory, digestive, reproductive and renal infections in domestic poultry and wild avian species [1] . It hits the flock at any age but the young flocks are considered more prone to the disease. The disease is clinically manifested by tracheal rales, nasal discharge and sneezing, coughing, loss of body weight, sinusitis, increased water intake, depression, lethargy and poor growth in broilers. Avian infectious bronchitis is of more importance in layer and breeder birds as compared to broilers as it induces great drop in egg production and sometimes may damage oviduct resulting in to permanent loss of egg production. In case of reproductive damage the causative agent resides in the oviduct and affects the internal and external quality of eggs such as rough, misshapen eggs bearing collar on the surface of the egg, emergence of thin watery and mixed internal contents [2] [3] [4] [5] . The first report of IB by Schalk and Hawn referred to a highly contagious disease in young chicks with respiratory symptoms in North Dakota, USA in 1931 [6] . The disease is also termed as infectious bronchitis of young chicks which are caused by infectious bronchitis virus (IBV) [7] . The causative agent is corona virus which is enveloped, and single stranded RNA virus belonging to family coronaviridae.
Thereafter and to date, a wide range of different IBV serotypes and genotypes have been detected around the world causing heavy economic losses [8] . IB is responsible for severe financial losses to the poultry industry despite the wide use of live attenuated and inactivated vaccines. IB still remains one of the most important poultry diseases in Korea and many other countries of the world. A number of IBV serotypes have been identified worldwide, and some of these serotypes cannot be controlled by heterologous serotyped vaccines [9] [10] [11] .
IB is one of the major problems having many variants prevailing in the environment making vaccination ineffective in all age groups and species. The pathogen is categorized into two main types, classic and variant strains. Both of the strain categories vary from each other to such an extent that antibodies produced against one strains do not confer cross protection against other upon vaccination [12] [13] .
IB virus has a potential to alter its genetic structure according to the surrounding environment. The ability to induce genetic variation will eventually help viruses to evade the immune response and causes outbreaks in vaccinated 
Materials and Methods

Chicken Embryonated Eggs
Ten days old 100 embryonated chicken eggs were purchased from Big Bird Poultry breeding company located at Raiwind road, Lahore. External surface of the eggs were disinfected with pyodine-ethanol (10%) solution and subsequently shifted to 37˚C incubator until inoculation of virus.
Viruses and Antisera
Lungs and trachea of broilers affected with infectious bronchitis were isolated from Lahore, Kasur, Sheikhupura and Gujranwala districts of Punjab and Sur- 
Virus Neutralization Test (VNT)
Equal concentration (50 ul) of each isolate was mixed with known antisera and inoculated into 10 day old chicken embryonated eggs which were than incubated at 37˚C for 72 hours. The eggs were harvested separately and the remaining fluid was subsequently subjected to RT-PCR as described by Hofsad [20] .
RNA Extraction
Viral RNA was isolated from 12 isolates including positive control as described by [21] . Briefly, sodium dodecyl sulphate (Merck-USA)(final concentration 20%
[w:v] and proteinase K (Bio world) (final concentration 250 µg/ml) were added to allantoic fluid, incubated for 5 min at 56˚C for 30 minutes followed by addition of 400 µl phenol chloroform (100%) isoamyl alcohol (100%) (Thermo Fisher-USA). The mixture was centrifuged at 14,000 rpm and the sediment was mixed with 100 µl of ethanol (Sigma-Aldrich USA) (80%). After isolation RNA was re-suspended in 40 µl distilled H 2 O and was stored at −50˚C until RT-PCR analysis.
Molecular Detection of IBV Using One-Step RT-PCR
Viral RNA was isolated from 12 isolates including positive control as described by [21] . 
Electrophoresis
The PCR products were analysed in 1% agarose (Bio world-USA) gel. Electro- with 100 bp ladder were observed using ultraviolet trans-illuminator.
DNA Sequencing
Sanger sequencing (Chain termination method) approach has been employed for DNA sequencing in this study. Sequencing data was analysed by using Molecular Evolutionary Genetics Analysis (MEGA) software version 7.0 [22] .
Results
Amplicon size of 840 bp of spike glycoprotein (S1) was amplified using the specific primers designed from conserved regions of the spike gene among all the reference strains used in this research. A total of 53 samples were screened for detection of antibodies against IBV by HA and virus neutralization test while 43 were found to be positive. Table 1 shows results of 10 samples identified with HI and VNT. The assay detected both classic and variant strains by using similar protocol. Sequence analysis data revealed that amplicons of different sizes close to IBV variant were due to deletions at various sites. Molecular evolutionary genomic analysis (MEGA-ABI3730XL) was used to compare the test samples and reference strain. The strains circulating in the Punjab province was associated with QX and 4/91 strains of IBV. The technique was used to construct phylogenetic trees by utilizing a computational tool of Molecular Evolutionary Genetics Analysis (MEGA). The resemblance of strains isolated from Sindh province on the basis of sequences compared to that of reference strains were mostly associated to classic IBV as shown in Figure 3 . 
Spike Gene Sequence of IBV (Sindh)
ACTTCGTGTCTACTACCAAGTGCCTTCAGACCACCTGATGGTTGGCATT
Discussion
The present study was conducted to monitor the incidence of infectious bronchitis in commercial chickens in Pakistan. This disease is of significant economic concern for poultry producers in Pakistan [19] and around the globe [8] . The IBV virus also has multiple serotypes. Within IBV more than 20 strains have been identified worldwide [23] . These new strains arise due to rapid recombination, insertions, deletion or point mutation events are predominantly in the S1
(the spike protein gene) gene resulting in the generation of Massachusetts and Arkansas IBV strains [24] .
PCR based diagnosis of the IBV has also been common in diagnostic techniques now a days. The characterization of prevalent field strain in epidemic is necessary to define vaccination strategies in the IBV exposed areas. Many vaccinal strains such as M-41, H120, W93, H52 and 4/91 are extensively used, but they cannot induce effective immune response against IBV [25] . So, the current study was designed with the specific focus to validate the molecular approach to diagnose and further identify the strain of the IBV through sequencing of the partial Spike glycoprotein gene. The field samples were detected positive for IBV producing an amplified fragment of 840 bp and further assigned for the specific strain by sequencing of the gene "Spike gene" responsible for pathogenicity.
Molecular characterization of the IBV is recommended by analysis of sequence of the Spike gene. RT-PCR product cycle sequencing is being used to identify field strains of IBV in many countries [26] . For rapid identification of IBV the improvements in RT-PCR had been done [27] . While targeting the partial S1 subunit of Spike protein gene, S1 subunit contains the hyper variable unit which has tendency to rapidly mutate over the short spans of time. The approach to analyse only S1 subunit of Spike protein is quite enough to determine the strain of IBV. However, in present study the region of Spike protein investigated was increased to partial sequence of the S2 subunit as well in order to establish the sequence variations in this region with characterization of IBV.
On the basis of phylogenetic tree and mutation deletion patterns in spike protein gene (S1 Glycoprotein) of IBV strain isolated from Punjab province be- Haemagglutination and virus neutralization test have been routinely carried out to diagnose of IBV in different epidemics [29] . However, these techniques cannot diagnose disease accurately due to phenomenon of indirect detection of virus through IgG produced against the virus. Cross reactivity of IgG to be detected is another issue in interpreting the actual results. This study in contrast authenticates the diagnosis of the virus by directly detecting the presence or absence of the genome of virus.
Effective vaccination strategies require accurate and authentic analysis of the prevalent strain of IBV either classic or variant type [30] . The mutation or deletion patterns in spike protein gene confer the identity of the strain either classic or variant. Current results could help the commercial farmers to design vaccinal strategy for effective immunoprophylaxis against IB virus on the basis of confirmation of prevalent strain (variant) in the respective area. Furthermore, this study could also provide the base for further investigation of the disease on molecular patterns which will define the molecular diagnostics and immunoprophylaxis strategies against viral diseases in near future.
Conclusion and Recommendation
The use of vaccinal strain in different areas of Pakistan for effective immunoprophylaxis shall be homologous to the indigenous wild strain of avian IBV. 
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